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INTRODUCTION 
At the present time it is well known that Meckel's 
diverticulum exists as a fairly common anomaly. It is 
considered by most writers to occur in approximately two 
per cent of all people. This diverticulum has been known 
to exist since ancient times, but its surgical significance 
has not been generally recognized until the past twenty 
years. 
Since J. F. Meckel described its embryology and his-
tology a little over a hundred years ago this diverticulum 
has, more or less constantly, appeared briefly in the surgi-
cal literature and textbooks. While it has been recognized 
as of great importance surgically when inflamed or adherent, 
it is only within recent years that other conditions invol-
ving the diverticulum have received general consideration. 
It is the purpose of this paper to present a brief, 
but complete, review of the different types of pathology 
that may be encountered in the diverticulum; also, to 
present some of the more consistent findings which occur 
in these conditions; and, finally, to impress the impor-
tance of considering a pathological Meckel 1 s diverticulum 
in the diagnosis of the abdomen. 
181241 
ANATOMY 
An anomalous outpocketing of the terminal portion 
of the ileum was first described by J. H. Lavator in 
1672. Ruysh, in 1701, presented an illustration of the 
anomaly in his "Thesarus Anatomicusn and designated it 
as a Diverticulum. Littre, in 1?70, incompletely des-
cribed a similar condition which he found in a hernial 
sac. However, it was not until 1812 that Johann Fred-
erick Meckel wrote a detailed discussion of the origin 
and the anatomy of the diverticulum and due to this, it 
has derived the name of Meckel• s divertioulum. Meckel 
in his original work describer! it as: "an interesting 
anomaly of the small intestine is the diverticulum or 
blind pouch, which can only occur at this part o:r the 
intestinal lumen because it is bound up in the manner of 
development of the intestine. This malformation consists 
of a more or less long elongation of the lumen of the 
intestine which takes a course differing from that of the 
intestine and whose cavity connnunicates f'reely with". (72) 
In the embryo the alimentary canal develops from the 
splanohnopleure, which results from the fUsion of the 
entoderm with the inner layer of the split mesoderm. The 
entire alimentary tract is, therfore, made up of similar 
cells before differentiation takes place. 
1. 
The yolk sao and its stalk, the omphalomesenteric or 
vitelline duct is one of the earliest evaginations of 
this tube. Its 
point of origin in 
the gut divides the 
canal into a fore 
and a hind segment. 
In the human embryo, 
the yolk sac and its 
stalk degenerate 
early, fifth to 
seventh week, its 
some time as a fib-
rous cord running 
·~. 1.-Vitelline or omphalomesenteric duct in 2.5 millimeter emb,.. 
'5 1, 2 and 4 have been redrawn from illustrations by Mr. 
in Cullen's "The Umbilicus and Its Diseases." 
H. Foss J.A.M.A. vol. 81:2 
from the umbilicus to the intestine and externally into 
the umbilical cord. Up to the 17 mm. embryo, that part 
of the intestine which the vitelline duct enters, lies 
partially in the umbilical cord. 11·or unexplained reasons, 
the obliteration of the yolk stalk may not be complete 
and Meckel's diverticulum, in different phases, results. 
( 41) 
2. 
Meckel's diverticulum is a congenital or a true di-
verticulum, found most frequently as a blind ending pro-
trusion of the ileum and communicating with it. its 
structure is analogous to that of the surrounding bowel 
wall, except for the fact that its muscularis coat is 
somewhat thinner at time. It is usually located oppo-
site the mesenterio attachment and is from twenty to one 
hundred centimeters proximal to the ileo-cecal valve. It 
differs from the false or acquired diverticula which are 
attached to the concave side of the intestine, lateral 
to the mesenteric attachment. They have no muscular 
layer because this separates and allows the mucosa and 
submucosa to bulge through. They are often multiple and 
may occur throughout the bowel tract. 'l'hey may be or any 
size, from a smal~ pouun, one to one and a half inches 
long and about the thickness of a small finger, to an 
enormously dilated tube as one described by Moll which 
was thirty-three inches long. Meckel's diverticulum is 
generally a blind pouch. In some oases, however, it may 
remain as a patent tube running from its attachment at 
the ileum to the umbilicus. Its umbilical opening may 
function as an anus with atrophy of the bowel below, or, 
with both umbilicus and loVTer bowel discharging intestin-
al contents. If the bowel end of the diverticulum becomes 
3. 
occluded, a sac-like tumor called an enterooystoma may 
develop. At times, the resulting cyst may be occluded 
only by a fold of mucous membrane. The tumor fills 
with fluid and may become of enormous size. Its lining 
wall is similar to that of the intestine except at times 
the epithelium is ciliated. These cysts may be attached 
to the intestine by a pediole or may be entirely free 
within the abdominal cavity at which time their recog-
nition may be very difficult. Enterooystoma is a rare 
condition and is usually found early in life. They 
have a peculiar predisposition to malignant change. 
When the entoderm of the duct alone disappears 
and the mesodermal covering persists, a fibrous cord, 
passing from the ileum to the umbilicus, is left. 
This cord may remain attached or become free at its 
distal end, or it may attach to a mesentery or to some 
hernial opening predisposing to some future obstruction. 
When the distal portion of the duct fails to involute, 
a mucus-secreting sinus remains at the umbilicus. The 
secretion from this sinus is often very irritating to 
the surrounding skin, because of its high acid content. 
(41) 
4. 
HETEROTOPIC TISSUE IN ivlECKEL' S DIVERTICULUM 
According to Greenblatt l42) and his workers the 
presence of heterotopic tissue is estimated to be in 
15 to 25 per cent of the diverticuli. Heterotopic 
elements that have been found include gastric and duo-
denal mucosa and aberrant pancreatic tissue. 
The presence of heterotopic tissue in Meckel's 
diverticulum is difficult to explain. Albecht, quoted 
from Goetsch, states that the endodenn lining the in-
testinal tube and omphalomesenteric duct, possesses the 
potentiality of developing into any of the glandular 
structures in the adult intestine or accessory glands, 
and under the influence of certain circumstances not 
fully understood, groups of cells may retain one or 
the other potentiality. This idea may account for the 
occasional presence of gastric mucosa in the small in-
testine, as well as in a Meckel's divertioulum, and the 
occurrence of pancreatic tissue in the stomach wall, 
small intestine, and Meckel's diverticulum. (30) 
Schaetz considers that there may be a transference 
of endodermal cells lining the primitive intestinal tube 
in early embryonic life due to rotating movement of the 
embryo, and that reimplantation of these cells at narrowed 
points in the intestinal tract may occur; that is at the 
beginning of the esophagus, in the region of the pylorus 
and duodenum, and in the obliterating omphalomesenterio 
duct. Farr andPenke (30) suggested that the vitello-
intestinal duct originally may have possessed a digestive 
function, on the theory that the material in the yolk 
sac has to be digested. In their series of 13 cases in 
which operation was performed, gastric mucosa was present 
in 6 cases. Schaetz found it in only 16 per cent of his 
autopsy material. They also advanced the thought that 
the earliest anlage of the stomach and pancreas varies 
somewhat in location and is at times nearer the develop-
ing omphalomesenteric duct than is usually the case, thus 
facilitating the inclusion of cells which may later 
develop into gastric or pancreatic tissue. 
Greenblatt and his associates contend that none of 
these theories suffice exclusively to account for the 
findings. 1rhey regard the presence of' heterotopio tissue 
in the omphalomesenteric duct as the result of retarded 
normal embryologic retrogression. 
Goodman (38) in his review favors Davenport's theory, 
that there is the possibility that the pattern of the nu-
clear particles may be disturbed so that the primordium 
of one organ is in part included in that of another. It 
is obvious that there is close contact of nuclear Darti-
cles giving rise to gastric mucosa and to mucosa of the 
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small intestine and that such tissues may become inter-
mixed in fetal organs. This is also approved by Matt 
and Timpone in 1940. 
Curd (25) in 1936 advanced the theory that gastric 
mucosa in Meckel•s divertioulum. is probably caused by 
the local stimulation of the primitive endoderm by 
irritation, lack of bile or inflammation. This results 
in a relatively retarded growth resulting in a tissue 
anomolous for a particular region. 
7. 
PATHOI,OGY 
The pathologic structure of Meckel' s diverticulum 
is dependent upon certain embryological and anatomic 
factors to some extent. The size of the opening of the 
diverticulum. into the ileum is important. When it has 
a wide opening it permits the unhindered entrance and 
exit of intestinal contents. However, this wide lumen 
at its base undoubtedly accounts for the lodgment of a 
large variety of foreign bodies which have been dis-
covered at operation, such as seeds, pins, fishbones, 
gallstones and intestinal parasites. When the opening 
is narrow or restricted by a valvelike projection of 
redundant mucosa, it may cause retention of intestinal 
contents, fecal stasis or impaction and result in 
dilatation of the distal end, with inflammation, per-
foration or intestinal obstruction. 
The size of the diverticulum itself is important. 
Larger types of diverticula are likely to produce tor-
sion or volvulus, especially if they have a constricted 
base. 
The duct may be patent throughout and result in a 
fecal fistula at the umbilicus. A case of herniation 
of bowel through such a fistula has been reported by 
Porter. (82) Another type is the obliteration of the 
8. 
proximal portion of the duct with the formation of a 
mucous fistula. 
Associated with the diverticulum may be a fibrous 
band extending from 
the tip and attached I 
to the umbilicus, base; l\ 
J~ 
of the mesentery, ' \ l " 
another part of the ~· ~ r(-"=-
bowel or to any other '['~ii 
place in the abdominal ' 
cavity. This band is 
variable in length and 
has three possible 
4.-Fibrous band (remnant of omphalomesenteric vcsscJr 
tip of Meckel's diverticulun1 with umbilicus. 
H. Foss J.A.M.A vol. 81:2 
sources: first, a remnant of the vitelline duct; second, 
the persistent remnant of a vitelline vessel; or, third, 
an acquired scar tissue band. 
A diverticulum may occasionally form part of the 
contents of a hernia, Littre's hernia, generally either 
inguinal or femoral, and has been known to be brought 
down into the scrotum by descent of the testis to whioh 
it was adherent. 
Both ends may become obliterated leaving an enclosed 
secreting mucosa with the formation of an enterocystoma. 
Halstead (46) reported such a case which lost its umbili-
9. 
cal attachment and caused obstruction by traction and 
angulation on the ileum. Dolan described a case in 
which both ends of the diverticulum became detached and 
became adherent to the mesentery forming a volvulus. (2?) 
Meckel•s diverticulum may be the site of a purely 
inflammatory process, a so-called diverticulitis. The 
types of inflammatory disease differ in no way from 
those of the appendix and offer the greatest difficulty 
in diagnosis. Acute catarrhal inflammation as well as 
the more dangerous, phlegmonous and gangrenous forms 
may occur here. They may also be complicated by abscess 
formation or by peritonitis. 
As has been mentioned previously the diverticulum 
frequently contains heterotopic tissue. Such a diver-
ticulum is designated as npeptic". Gastric mucosa and 
pancreatic tissue are most generally found, in either 
case giving rise to ulceration and intestinal bleeding. 
These ulcers do hot differ essentially from ulcers else-
where, but the probability of their occurrence here is 
greater than in the stomach. 
Less frequent conditions 1Nhich may occur include: 
neoplastic growths either benign or malignant; a tuber-
culous ulceration and perforation associated with a 
generalized tuberculous enteritis; and typhoid ulcera-
tion which is due to the presence of Peyer•s patches in 
the diverticulum. 
10. 
PEPTIC ULCER IN MECKEL'S DIVERTICULUM 
The mucous membrane of Meckel's diverticulum is 
usually of the ileac type, but may also be of gastric 
and less often of duodenal, jejunal, or pancreatic type. 
When present, the gastric mucosa generally lines the 
greater portion of the diverticulum and may include both 
fundic and pyloric glands. Schaetz, in a study of thirty-
seven specimens of Meckel's diverticulum found gastric 
mucosa present in 16.6 per cent, duodenal or jejunal 
mucosa in 10 per cent, pancreatic tissue in 2.? per cent, 
and both pancreatic and gastric tissue in 5.4 per cent. 
Koch states that gastric mucosa was present in 12 per 
cent of the specimens that he examined. Hudson and 
Koplik reported the presence of gastric mucosa in fif'ty-
two per cent of the twenty-three cases that he studied 
microscopically. Johnson and Renner (59) in their review 
of the literature found forty-six cases and reported two 
additional cases. In their group they found forty-four 
specimens contained gastric mucosa, two specimens both 
gastric mucosa and pancreatic tissue, one specimen pan-
creatic tissue, and one specimen duodenal mucosa. Matt 
and Timpone in 1938 made another review of the literature 
and added twenty-nine additional cases to the review of 
Johnson and Renner. Of these,twenty-six contained gastric 
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mucosa, two both gastric and pancreatic cells and one 
and one with gastric mucosa and duodenal glands. (68) 
The clinical picture of peptic ulceration of Meckel's 
diverticulum is comparatively new. Deneche, in 1902, re-
ported the first case of ulcer in the diverticulum. 
Deetz, in 1907, was the first man to point out that gas-
tric mucosa was present in these cases. He reported a 
case of acute perforation at the base of a Meckel's di-
verticulum in a boy nine years of age. Huebschmann, in 
1913, reported a case of perforation in a boy four and 
one half years of age. Since that time this syndrome has 
been growing more and more common.(57) 
There is usually a single ulcer, found comm.only in 
a short diverticulum. With few exceptions the ulcer has 
been located at the base of the diverticulum, at the 
junction of the gastric and ileac mucous membranes, and 
extending into the ileac, rather than into the gastric 
mucosa. In some instances the ulcer at the base has been 
termed an ileac ulcer, but the term marginal is used 
most frequently and is more descriptive, because the il-
eac mucosa generally extends for a short distance into 
the base of the diverticulum. Occasionally multiple ul-
cers are seen as in the cases of Moll, Schmidt, and Pat-
man and Segger. (57) 
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The process of hemorrhaGe is probably more frequent 
in the chronic penetrating type of ulcer. The fact that 
months or even years may elapse between hemorrhages in-
dicates that an ulcer may be quiescent over a long period, 
and very likely there is in such cases temporary complete 
healing of the ulcer. (57) 
Perforation, which may be either an acute or chronic 
process, has occurred in more than one-half of the cases 
reported. The acute perforation appears as a punched-out 
lentil shaped opening in or near the crevice at the base 
of the diverticulum. Except for its shape it strikingly 
resembles the acute perforation of a gastric or duodenal 
ulcer. Many of the acute perforations have resulted in 
general peritonitis, but, as pointed out by Vaughn and 
Singer (99), the conditions are more favorable to immed-
iate plugging or sealing than in similar perforations 
of gastric and duodenal ulcers. Because of the size of 
the perforation and the mobility of the divertioulum, 
the hole may be plugged by mucous or fibrin, sealed by 
omentum or a loop of intestine, or by adhesions to the ab-
dominal wall. It is quite definite, however, that walled-
off perforations are often the result of a chronic, slow 
process. Some cases of walled-off perforations have lead 
to the formation of peritoneal, mesenteric or retroperi-
toneal abscesses. Intestinal obstruction has also fol-
13. 
lowed local abscess formation.(5?) 
The close analogy of the peptic ulcer of Meckel's 
diverticulum to the jejunal ulcer located at a gastro-
enterostomy stoma has been suggested by a few writers. 
Huebscbmann vms the first to make such a comparison. 
Some men have compared the diverticulum to a miniature 
stomach. Stulz and woringer (90) state that the boring 
quality of the ulcer is demonstrated not only by the 
fact that it rapidly reaches the serosa and perforates, 
but also by its tendency to hollow out a niche in the 
mesentery, or to penetrate the abdominal wall after ad-
hesions are formed. They feel that in this respect the 
analogy with duodenal or gastro-jejunal ulcer is perfect. 
The coexistence of duodenal and pyloric ulcers with ul-
cers of the diverticulum has been reported in the liter-
ature. Lindau and Wulff (62), believe that the process 
in the diverticulum supports the biochemical theory of 
the origin of peptic ulcer. Matthews and Dragstedt have 
produced typical chronic ulcers of the mild type by 
anastomosing small Pavlow pouches to the lower end of 
the ileum. ( 57) 
The patient usually gives a history of previous 
massive intestinal hemorrhages, generally followed by a 
long period of quiescence. Although in some cases only 
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slightly bloody stools are seen, the hemorrhage is gen-
erally massive. Collapse may result from a single hem-
orrhage, or a succession of lesser hemorrhages may reduce 
the patient within a short time to a state of severe an-
emia. Johnston and Renner (57) state that the blood is 
not mixed with mucus as in the dysenteries nor does it 
have the raspberry jam appearance of intussusception. 
The tendency to recur is characteristic of this condition. 
After a tvpical massive hemorrhage the red count may be 
dovm as low as 1, 500, 000 and the hemoglobin reduced to 
twenty or thirty per cent. 
According to Matt and Timpone (68), there are three 
cardinal symptoms: one, history of massive intestinal hem-
orrhage; two, an average age of from ten to fifteen years; 
and three, abdominal pain. 
Conditions besides intussusception and the dysenter-
ies which may simulate bleeding peptic ulcer of a Meckel's 
diverticulum are: Nenooh's purpura which may be ruled out 
by the absence of purpurio spots, normal bleeding and clot-
ting times, normal clot retraction and a normal platelet 
count; a bleeding peptic ulcer is somewhat more difficult 
to eliminate because some cases of divertioular ulcer have 
a definite pain history. However, the pain of duodenal 
ulcer is usually epigastric in position, there is a more 
prompt response to the use of alkalies and it will be 
seen on x-ray examination. 
15. 
Ruptured rectal varicosities may cause sudden massive 
hemorrhage but proctoscopic examination will rule this 
out. Rectal polyps may also be ruled out in this manner. 
congenital intestinal telangiectasis is so rare that it 
may be dismissed. It is the opinion of Matt and Timpone 
(68) that, regardless of other sym~toms, a history of 
massive hemorrhage from the rectum followed by recovery 
and then recurrence of hemorrhage after an irregular per-
iod of time is almost pathognomonic of peptic ulcer of 
peptic ulcer of a Meckel's diverticulum. 
Pain is present in a majority of cases but may vary 
from mild abdominal distress to the agonizing paroxysms 
of peritonitis. The extreme abdominal pain would never 
be seen if the condition were diagnosed in the unruptured 
stage is quite generally agreed upon by the various writ-
ers. •1·he most frequent type of pain encountered is a 
colicky, cramp-like sensation referred to the umbilical 
or hypogastric regions, and is considered by most to be 
due to distention of the small bowel and clots within 
their lumen. However, several cases have been reported 
by wright {10?) and others, indicate a definite relation-
ship of pain to food, just as in duodenal ulcer. 
Palpation, as a rule, reveals nothing abnormal, al-
though Karelitz and Aschner (4) reported two cases in 
which a palpable mass was found. 
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Tenderness and rigidity are usually absent. 
Greenwald and oteiner (43) reviewed a series of fif-
ty-one cases in children. In this series there were fif-
teen without perforation; intestinal hemorrhage was pre-
sent in each case. In five of these cases it was the only 
symptom and extended over a period of from one day to nine 
months. In a second group of five cases, the initial sym-
ptom was intestinal hemorrhage, chich was followed by ab-
dominal pain. The hemorrhages were of longer duration in 
this group and were present for from two months to four 
years. In the third group of five cases, the onset occur-
red with abdominal pain, hemorrhages appearing later. ln 
this group the course was more acute, the duration of the 
bleeding was given as from twenty-four hours to two weeks. 
In ei~t of this group there were no abdominal signs. In 
four, there was tenderness in the rieht lower quadrant, a-
nother showed tenderness to the right of the umbilicus. 
Perforation occurred in nineteen of these cases. The 
symptoms and signs were those of diff'use peritonitis, 
namely, vomiting, abdominal pain, distention, collapse, 
diffuse abdominal tenderness and rigidity. They empha-
sized the fact, however, that in young infants rigidity 
is often absent, although tenderness and distention are 
constant. They also emphasized the similarity of this 
picture to that of intestinal obstruction and the import-
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ance of taking a careful history to determine whether in-
testinal hemorrhage was present at any time. 
stulz and woringer ( 90) state that diverticular ul-
cer is a disease of childhood and appears at a time of 
life when gastric ulcer is practically non-existent. 
They have found that the patient usually begins to pass 
blood in full health, in some cases after having comp-
lained for a time of abdominal pain; and that the stools 
are more numerous and com~osed of blood of blackish or 
of reddish aspect, that has not been modified by the di-
gestive process. The amount of emitted blood is difficult 
to evaluate, but seems to vary from some tens to hundreds 
of cubic centimeters. They ar8 also impressed with the 
fact that the symptoms of vomiting and pain in divertic-
ular ulcer seem to be much less marked than in intussuscep-
t ion. This was also reported by Greenwald and Steiner in 
their worlc. ( 43) 
In cases of peptic ulcer without complications, the 
prognosis is usually considered to be good, provided the 
diagnosis is made early, and surgical intervention is un-
dertaken early in the process. The mortality rates of 
different men are varied, but is always much lower in 
those patients operated on before perforation. 
The treatment of peptic ulcer of Meckel's divertio-
ulum is obviously surgical. In the oases with hemorrhage 
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a small subumbilical median la~arotomy will quickly show 
the seat of the hemorrhage. It is quite easy to make out 
whether the colon and the last ileal loops contain blood, 
whereas the higher ones don't show any. This procedure 
is not nearly as difficult as that of finding a small 
hemorrhagic ulcer of the stomach or duodenum. Divertic-
ular ulcer can only bleed inside a tiny organ which can 
in most cases be easily excised in toto. ~Y taking out 
the diverticulum one is certain to have stopped the hem-
orrhage and prevented all other complications. However, 
in cases in which perforation has occurred and the perit-
onitis has spread most men agree that minimal action 
must suffice. Obturation of the hole and cleansing the 
peritoneum will then be th€ main indications, and the rad-
ical operation may then be performed after all peritoneal 
complic<:" t ions have disappeared. 
In cases of peritonitis following perforation Stulz 
and Woringer suggest another method of attack. They sug-
gest the exteriorising of the loop of the involved bowel 
with a secondary closure. The advantage of this method 
is the ease with which the mesenteric vessels may be li-
gated, and its disadvantrige is the secondary operation of 
closure.{90) 
Because the gastric mucosa does extend into the ad-
jacent ileum the necessity of either removing the divert-
iculum with a cuff of the surrounding intestinal wal~ 
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or resecting a segment of the ileum is stressed by all 
writers. Those patients who have not been treated surg-
ically have nearly all died. 
Although this primarily a surgical problem, one must 
not forget to treat the secondary conditions. 'l'here is 
usually an anemia of varying severity in these cases, 
which must be combated both vigorously and immediately 
to insure the patient a rapid recovery as possible, and 
to make him a better operative risk. As there is usually 
some vomiting and in some oases diarrhea, the fluid level 
should be restored as soon as possible. 
20. 
MECKEL'S DIVERTICULUM: IN INTUSSUSCEPTION 
The earliest known case of intussusception due to 
an invaginated Meckel's diverticuium is the specimen 
placed in the st. Bartholomew1 s hospital anatomical 
museum in 1846. Cheyne reviewed sixteen cases in 1904; 
Forgue and Rich, thirty-four in 1907; Hertzler and Gibson, 
forty-five in 1913; and Lowe, fifty-two in 1925. (50) 
Harkins (50) in 1933 made an extensive review of the 
literature and reported one hundred and sixty cases. 
The manner in which the process of invagination of 
the diverticulum is initiated has been discussed by many 
different writers. DeQ:uervain, quoted by Lower (63), 
believed that it is due to a type of suction produced by 
the rapid passage of the contents of small intestines 
past its opening whereby a partial vacuum is produced 
within the diverticulum. Apparently this view is shared 
by none of the other writers. The consensus of opinion 
seems to be that invagination is due either to peristal-
sis of the diverticular walls in an effort to expel its 
contents or, and this by far the most frequently accepted 
opinion, to an inflammatory process about the opening of 
the diverticulum which produces thickening of its walls, 
this proces8 graaually extending so that the mucous mem-
brane at the opening is slowly pushed along with the peri-
staltic action and the contents of the intestine. 
21. 
Sometimes the inflammatory process may produce a polyp-
like structure which increases the propulsive action 
by which the serous lining of the diverticulum is pushed 
farther and farther into the intestinal stream. "The 
process might be compared to a continued tugging on a 
partially attached silk or wool lining of a kid glove 
whereby at first the lining and finally the finger of 
the glove would become inverted."{63) The apparent chro-
nicity of this type of obstruction is explained by Lower 
as due to the fact that since the obstructing process is 
unilateral, the stream would at first be only partially 
diverted diagonally rather than directly obstructed. 
Because of the proximity to the ileo-oecal valve, 
it is surprising that this condition is not more connnon 
as any hesitation of the fecal stream by the valve would 
seem to reflect on this process immediately. However, 
most writers consider that Meckel's diverticulum is the 
cause of from only two to three per cent of all intussus-
ceptions, and intussusception is approximately only fif-
teen per cent of the trouble-some diverticula. 
Lower (63} in 1925, reported on fifty-two cases. He 
stated that this condition generally pertains to older 
children and young adults, and that it may be expected in 
any age. The important points in the symptomatology ac-
cording to his work were: repeated attacks of partial ob-
22. 
struction before the culminating attack; the absence of 
blood in the stools; the frequent lack of a palpable tu-
mor; and the lack of local tenderness. 
Halstead (46), called attention to what he consider-
ed to be a characteristic configuration of the abdomen, 
"that of an inverted cone, this being due to obstruction 
of the upper part of the intestinal tract; the absence 
of distention of the flanks is conspicuous during the 
early hours of the attack." He also called attention to 
the coincident appearance in many cases of some abnormal-
ity of the umbilical scar. However, Lower could not agree 
with these findings in his cases. 
Bunch (13), in 1939 reported a case in a female, 
aged twenty-five, in which was found an invaginated di-
verticulum on a routine laparotomy for uterine bleeding. 
From this and other cases it is apparent that invagination 
of the diverticulum may persist for an indefinite time 
without causing intussusoeption or incapacity of any type. 
Eisberg (29) in 1928, reported a case of a male, aged 11, 
who on laparotomy showed a double ileo-cecal intussuscept-
ion due to an inverted twnor of a Meckel's diverticulum. 
In Harkins series of 114 cases the average age incid-
ence was thirteen years, with sixty occurring in the first 
decade and twenty-four in the second decade. Seventy-
nine per cent of these were males. 'l'hat Meckel• s divert-
iculum occurs more frequently in males is a fact given by 
23. 
all writers. 
Although it is recognized that intussusception is 
an acute disease with rare recurrences, all writers on 
intussusception due to Meckel's diverticulum have noted 
the frequent history of abdominal crises. In many of the 
cases reported the symptoms were of such long duration 
and of such remittency that it was difficult to tell ex-
actly when the present illness began. 
Pain is a fairly constant symptom, seemingly more 
constant than in other types of intussusception, which 
may be explained by the fact that the patients are older 
in the former type. ~raction is considered the most com-
mon cause of the pain, especially the dragging in of the 
mesentery of the associated bowel. Vomiting is also a 
constant symptom in most cases. It is considered more 
comm.on in this type because the involvement is higher up 
in the bowel than that of the colic type. 
A palpable abdominal mass may or may not be found 
in this condition. it is usually on the right side when 
present. As the intussusception does not as the rule pass 
the hepatic flexure a tumor is not found on rectal exam-
ination. Melanu in mild amounts is present in approx-
imately fifty per cent of the cases reported by Harkins. 
A differential diagnosis as can be seen by the pre-
ceding symptoms is necessarily difficult. It has been 
most frequently confused with appendicitis because of the 
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age of the patients, the especial involvement of the 
right lower quadrant, and the pain and vomiting. Unlike 
appendicitis, the pain is apt to be colicky, there is 
more frequently blood in the stool, and other signs of 
intussusception are usually present. The classical rigid-
ity of appendicitis as well as the tenderness are usually 
absent. In differentiating this type from other types of 
intussusception the atypical signs must be carefully con-
sidered. ~specially those of occurring in the older age 
group, the greater frequency or pain and vomiting, and 
the rarer rindings of me~ana and finding a mass on rectal 
examination. A mass is palpable in the right lower ab-
dominal quadrc;nt if at all, whi~e in ordinary intussus-
cept ion, a mass is more commonly felt on the left side. 
A history of previous attacks is very common and the dis-
ease has a much more chronic course. 
•rreatment of this condition is again surgical. '!'he 
choice of operation of most men is simple disinvagination 
with resection of the diverticulum, but when necessary, 
as in a gangrenous bowel, bowel resection is less danger-
ous than in ordinary intussusoeption because the patients 
are older. 
'!'he prognosis in these cases is quite variable. The 
age of the individual and the time elapsing before oper-
ative intervention oeing tne two most important ractors 
determining the outcome. In Harkins series, the mortality 
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· rate of the thirty-two patients under five years or age 
was fifty-six per cent, while the seventy-nine patients 




The earliest clinical reports of pathological lesions 
of the diverticulum dealt mainly with intestinal obstruct-
ion. Fitz (31) gave the first adequate review of the lit-
erature in his work in 1884. However, Meckel (69) him-
self called attention to the fact that the persistent rem-
nant of yolk stalk could easily act as a band causing in-
testinal obstruction. This is probably the mechanism in 
what is perhaps the first reported case of intestinal ob-
struction due to this cause, namely, that of Van Doever-
en as described by Sandifort, in 1793. (106) 
It is estimated by most writers that a Meckel's di-
verticulum is responsible for from five to seven per cent 
of all cases of intestinal obstructions. Halstead (46) 
in his review of cases reported this to be the cause of 
six per cent of the intestinal obstructions. Intestinal 
obstruction occurred in fifteen of the fifty-one cases of 
pathological diverticula reported by Greenwald and bteiner 
(43) in 1931. 
The obstruction may be brought about in several dif-
ferent ways. Usually the diverticulum or the fibrous cord 
connected to it, becomes attached to some other structure 
in the abdomen forming a ring into which a loop of bowel 
becomes knotted or strangulated. In other instances a 
volvulus may form as oy a loop of oowel oecoming twisted 
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about the fibrous band extending from the diverticulum 
to the umbilicus. in other cases, the diverticulum may 
become inflamed and adhere to an adjacent part of the 
ileum producing an obstructive kink. Another way in 
which obstruction may be brought about is by incarcera-
tion and strangulation of the diverticulum in a hernial 
8au, or a proJ.apse with the intestine through an umoi~i-
cal fistula. Finally, it is not uncommon to find ~hat 
the frequent type of obstruction in infants, intussuscep-
tion, is caused either by a Meckel's diverticulum that 
has become inverted into the bowel, or an enterocystoma, 
which is a cystic dilatation of the diverticulum. 
In nine of the fifteen cases collected by Greenwald 
and 0teiner (43), the obstruction was due to the presence 
of bands. In one patient it was caused oy the kinking of 
the 1J.eum when the i..Leum became wrapped about a perforated 
u.Lcer. In three or "tllis group of nine patients there was 
a history of intestinal bleeding, and in all three a pep-
tic ulcer was 1·ound in the di verticulum. Intussusception 
was the cause of the obstruction in the remaining five 
cases. 
Symptoms in all of these forms are that of a mechani-
cal ileus. Fitz in his complete review of 295 cases in 
1888 gave the following symptoms with their percentages: 
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In eighty-two per cent pain was the first and most im-
portant, usually sudden, severe and colicky, and most 
frequently starting in the region of the umbilicus. In 
sixty-nine per cent nausea and vomiting were present with 
the uain; tympanitic distension of the abdomen occurred 
in over half of the cases, generally from the first to 
sixth day; and a sli@lt rise in temperature not over 100 
was noted in about one-half of the cases. 
Halstead {46) gave the following as evidence of 
obstruction from a diverticu1um; the age of the patient, 
usually iu children or in young adults; tne nistory of 
preceding minor attacks; the configuration of the abdomen, 
which is that of an inverted cone; this being due to ob-
struction of the upper part of the intestinal tract, along 
with the absence of distention in the lower flanks early 
in the attack; fecal vomiting as a rule comes on early; 
tenderness in the right side on a level, or ,just below 
the umbilicus; and the possible coincident occurrence of 
other malformations such as club-foot, harelip, e:x:stro-
phy of the bladder. 
At times the symptoms may be so irregular as to make 
a positive pre-operative diagnosis or the cause of the 
obstruction impossible. At any rate the abdomen must be 
explored and it is at this time that the surgeon must think 
of the possibility of a diverticulum and be prepared to 
meet any of the different types that have been mentioned 
above. 
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The treatment is of course wholly surgical in 
these cases. Excision of the diverticulum is the pro-
cedure of choice, but resection of the bowel is necessary 
in some patients. In the late cases, when the patient is 
too weak for an prolonged operation, a loop of the dis-
tended bowel should be brought up into the incision and 
an enterostomy made with the hope that in a few days the 
patient will be strong enough to withstand the more radi-
cal procedure. 
The mortality in these cases again is quite variable. 
Halstead had a death rate of fifty-nine per cent in his 
operated oases. This has been greatly decreased in the 
past two decades and it now generally ranges from twelve 
to twenty per cent according to most authors. 
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DIVERTICULITIS 
Inflammation of Meckel's diverticulum may be either 
primary or secondary. In the primary type the patholog-
ical changes are entirely similar to those occurring in 
appendicitis. The diverticulum becomes filled with for-
eign bodies or intestinal contents resulting in infection 
or the stagnating cou~ents, with final pressure necrosis 
and perforation. 'l'he secondary type results from con-
striction or strangulation when the diverticulum oecomes 
twisted, or when it is caught in a hernial sac. A thromb-
osis, obliterative endarteritis, or some mechanical fact-
or may affect the blood supply and cause a similar result. 
In either type perforation, abscess formation, or dirfuse 
peri~oni~is may follow. Perforation may be preceded by 
sufficient preliminary inflammation to allow adhesions 
to form. In this event, a localized abscess may result 
between loops of bowel. However, the rupture is generally 
sudden allowing the contents to escape into the free peri-
toneal cavity. Miles F. Porter (82) long ago said that 
the presence of a Meckel 1 s diverticulum was a far greater 
menace to its possessor than is the appendix. 
'Nomach and Siegert ( 106) believe that catarrhal 
inflam.rnation with or vvithout associated regional comp-
lications represents the most t'requent type of inr1ammat-
ion in Meckel' s divert iculum.. 11·or proof of this state-
ment they cite the numerous instances in which a divertic-
31. 
ulum is accidentally encountered giving anatomic evidence 
of a -previous, old inflam...matory process. 'l'hey have found 
this condition to present itself' in the ror1u or an organ-
ized peri~oneai exudate causing adhesions -co surrounaing 
structures which at times cause obstruction. 
The onset of Mecke1 1 s diverticulitis is usually sud-
den. The clinical course resembles that of an acute in-
flammatory or perforative lesion of a hollow abdominal 
viscus, plus partial obstruction of the bowel. Wolfson 
and Kaufman (105) state that there is no outstanding 
symptom or sign pointing to a positive diagnosis, but 
that a careful estimation of the more or less constant 
phenomena may direct attention to the diverticulum as 
the possible offending structure. Pain is usually early, 
colicky, recurrent and severe. It is generalized about 
the umbilicus, the point of teuaerness given by most 
au-cnorii:;ies as being about one haJ_f' inch below the umo-
1licus and Si1gntLy i:;o the rignt or left of the midline. 
Later, it may uecome more generalized oecause of seconaary 
changes in tne cavity, such as peritonitis, perforation 
and obstruction. 
Vomiting is fairly constant, recurring several times 
a day. This may be explained in some cases by the attach-
ment of the diverticulum, recent or old, to nearby struct-
ures, thereby involving or ensnaring the intestine to 
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produce partial or comp.Late oostructiou. In one of the 
cases reported by Wolfson And Kaufman( 105) , the involved 
diverticuium. was attacneu to the appendix, arching and 
binding a section of the ileum, so as to cause a complete 
intestinal block. Distention is prominent and appears 
fairly early in the majority of cases. lt is usually 
quite widespread, but is most evident in the lower half 
of the abdomen wherP it seems by some authors to oe out 
of proportion to the tenderness and rigidity. 'l'emper-
ature is generally quite marked, the usual reading being 
from 102 to 103 degrees. The presence of blood in the 
stool in some cases is a helpful aid in some cases but 
its absence does not rule out the condition. 'l'he general 
appearance of these patients indicates a greater toxemia 
than is usually observed in most early inflammatory les-
ions. When perforation occurs it is due to gangreen and 
tne eviaences of diffuse peritonitis come on gradua.Lly. 
·11his is u::;ua.Lly quite different from the perforation that 
occurs in cases of ulcer where the onset of peritonitis 
is generally abrupt and severe. A moderate leukocytosis 
is usually present. 
'l'he most frequent abdominal lesion to be different-
iated is an acu~~ appendix lying toward the midline, 
crossing it and extending to the left side. ~he more 
frequent pathologic conditions to be considered and ex-
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eluded are: one, perforation of the ileum due to a for-
eign body; two, Littre's hernia with obstruction; three, 
diverticuli of the sigmoid, which can be ruled out by 
roentgenological studies; four, acute salpingitis; and, 
five, a -primary peritonitis as a pneumococcal infection. 
The possibility of intussuscention must not be overlooked 
when symptoms of obstruction occur in very young children. 
The treatment of this condition is again wholly surg-
ical. The procedure by most men is a diverticulectomy 
with inversion of the stump with peritonealization. Care 
should oe taken to avoid narrowing and obstructing the 
lumen of the ileum. When perforation and peritonitis 
have occurred, the treatment is that of the latter condit-
ion. In cases of advanced toxemia or delayed obstruction 
it is advisable to drain the ileum above the lesion by 
an enterostomy or by drainage through the base of the re-
sected diverticulum, Wolfson and Kaufman. ( 105) 
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TUBERCULOSIS IN MECKEL'S DIVERTICULUM 
Intestinal tuberculosis in general has been class-
ified, according to the .l!'rench school into three types: 
one, ulcerative, which consists of a tuberculous enterit-
is. This is common, and is often a primary lesion in 
children; two, cicatricial or stenosing, which results 
from contracture of the completely healed ulcer, which 
produces a narrow fibrous stricture giving the appearance 
of a ligature tied about the intestine; and three, entero-
peritoneal, which selects the ileo-cecal region, and which 
combines ulceration with hyperplasia of the intestinal 
wall; also, it involves the adjacent peritoneum, mesentery 
and lymph nodes. It may form a tumor by matting together 
of loops of bowel, and fecal abscess resulting from per-
foration of an ulcer is common. Occasionally a spontan-
eous enter-enterostomy takes place between the adjacent 
loops of intestine. From the descriptions of reported 
cases, it is in this group that most of the examples of 
tuberculosis of .Meckel's diverticulum belong. (22) 
The first case reported was that of Dixon in 18?3, 
who had a patient die of a septic peritonitis and at ne-
cropsy showed a Meckel's diverticulum perforated with 
two tuberculous ulcers. Italo Antonetti, in 1902, re-
ported a case of a man, aged twenty, with obstruction 
which on laparotomy was sho"tJm to be due to a divertic-
ulum which was studded with miliary tuberculous nodules. 
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Thompson, in 1908, reported a woman, aged sixty-five, 
with symptoms of threatened intestinal obstruction and 
recurring attacks of colicky pain, which were referred 
to the right lower quadrant. On laparotomy a M.eckel's 
diverticulu.m. was founcl which on microscopic section showed 
a number of rounded foci of giant celled tuberculosis 
scattered irregularly through the different coats of the 
wall. Fitz, in 1908, described a specirren which showed 
on its mucosal surface three large tuberculous ulcers. 
Burkhardt, in 1914, described a case of tuberculous peri-
tonitis in a woman, aged twenty-four, the principal fo-
cus of which was found to be the base of a Meckel's divert-
iculum causing a stenosis of the intestine. Wirtz, in 
1919, reported a woman, aged twenty, that died of a gen-
eralized tuberculosis and at autopsy showed diffuse in-
testinal tubercular lesions including a diverticulu.m. 
which was covered with small miliary nodu.Les.(21) 
Coley (21), in 1925 reported a case of a man aged 
twenty·-tnree, whose diverticu.Lum on microscopic section 
showed miliary tubercles in the submucosa. Giant cells 
were m..ullerous, and a few of the tubercles had small 
areas of necrosis. 
Michael (?l), in 1932, reported a case in a male, 
aged thirty, who complained of vague intestinal symptoms 
and marked weakness. At the time of laparotomy a perf-
36. 
orated tuberculous diverticulum. was found, and the pat-
ient died five days later. 
Tuberculosis of Meckel's diverticulum is a rare 
condition. As in tuberculous enteritis, the condition 
is usual1y, although not always, associated with advanced 
pulmonary tuberculosis. Tuberculosis of the diverticulum 
alone without other involvement, either intestinal or 
pulmonary, does not exist according to Coley (22). How-
ever when it does occur it complicates the general pict-
ure of a simple enteritis, precipitating symptoms ending 
in some acute abdominal crisis. 
Michael (?l) made the interesting observation that 
none of the cases reported showed heterotopia of gastric 
mucosa. He believes that just as the stomach has a rel-
ative resistance to the bacillus, heterotopia in the di-
verticulum would lend additional immunity to an infection 
of this type. He also believes that resection is the 
therapy of election when such a procedure is possible, 
especially ir the condition is further complicated by 
obstructive symptoms. 
In five of the nine cases reviewed, surgery was suc-
cessfully used giving relief of symptoms. Three of the 
five patients were re~ortea curea arter ~wo years; the 
other two aied soon after surgical in~ervention from 
generalized tuoerculous infection. 
~n the pas~ few years tuberculosis has been severely 
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attacked with a resultant decrease in the numoer as well 
as the severity or the infections. As this condition is 
a rare condition that has been found relatively late in 
tuberculous indiviauals it would seem quite probable that 
this condition would be completely eradicated, at least at 
sometime in the future. 
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NEOPLASMS OF MECKEL'S DIVERTICULUM 
Neoplastic growths are found occasionally in 
Meckel's diverticulum. They may be either benign or 
malignant. They are, however, a pathological rarity. 
A review of the literature up to this time reveals only 
twenty-two authentically reported cases. 
Kaufman in 1911, was the first to mention sarcoma 
when he stated that the "asle collection contained a 
specimen. Fried in 1902, reported the postmortem find-
ing of a massive tumor of Meckel•s Diverticulum, dia-
gnosed histologically as a fibromyosarcoma in a ma.le, 
aged fifty-five. Tschikanawerow reported a spindle cell 
sarcoma found at autopsy in a woman, aged sixty-two years. 
Symmers in 1919, reported a case of myosarcoma in a male, 
aged twenty-two years, discovered during a hernia opera-
tion. Portman and Grile reported a case of partial ob-
struction in a woman, aged forty-one years, which was due 
to a spindle cell sarcoma of Meckel's diverticulum. 
Faust and Walters in 1931, reported a case of intestinal 
bleeding which was found to be caused by a fibrosarcoma 
of this diverticulum. Liccione (61) in 1936, reported a 
woman, aged sixty, with a sarcoma in a Meckel's diverti-
eulum associated with an umbilical hernia. Nygaard and 
Waltman (77) in 1937, reported finding a case of leimyo-
sarcoma in a male, aged sixty-two, and added two more from 
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the }~ayo clinic. Skinner ( 87) in 1939, rff0orted a leio-
myosarcoma in a male aged fifty-one years. 
Wisely, in 1931, reported the first case of medul-
lary carcinoma in a ueckel•s diverticulum. Michael and 
Bell in 1932, described an adenooarcinoma of the divert-
ioulwn removed at operation from a man seventy-six years 
of age. Franke, in 1933, described a necrotic adenocar-
oinoma of Meckel's diverticulum removed at operation from 
a fifty-four year old man. (??) Brown (12) in 1933, de-
scribed a degenerating medullary carcinoma in a male, 
aged sixty-six years. Weir (103) in 1937, reported a male, 
aged seventy, with a carcinoma of the diverticulum. 
Taylor and Stewart, in 1926, presented the first un-
disnuted case of carcinoid tumor of a Meckel's divertio-
ulum in a postmortem on a male, aged fifty-four years. 
Price, in 1935, reported a case in a woman, aged fifty-
four years with a caroinoid tumor or the diverticulum 
causing obstruction. Hertzog and Carlson (51), in 1935, 
reported two cases of carcinoid tumor of Neckel' s divert-
ioulum in 6,138 autopsies at the Nayo clinic. 
With the small series of malignant tumors at hand 
it is somewhat difficult to bring out the suggestive sym-
ptoms in these oasFs. There are, however, certain points 
which should be emphasized. Abdominal distress a~pears 
to have occurred in more than fifty per cent of the oases; 
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it seems to be of an intermittent, col.icky tn>e of a 
moderate degree and was usuall.y ~ocatea in ~he rignt siae 
of the J.ower part of the abdomen, with 1'requent project-
ion to the epigastrium. In five of the cases a palpa-
tory finding of a tumor had been made prior to operation. 
Nygaard and Waltman (77) state that palpatory growths of 
the ileum show a characteristic sign of a tendency for 
the growvu ~o escape partl.y or completely from the exam-
ining hand. Symptoms of localized or diffuse peritonitis 
were found in four of these cases, three of which resulted 
from necrosis and perforation of the diverticulum and 
the patients died. Skinner (87) with these symptoms to-
gether with a roentgenological demonstration of the di-
verticulum made a preoperative diagnosis in his case. 
In the cases reported no evidence of metastasis has 
ever been found. In two of the cases, however, there 
was evidence or recurrence or the tumor, in both oases 
rive years arter its removal. Therefore a guarded prog-
nosis must be made when this condition is found. 
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UMBILICAL DISOR)ERS DUE TO MECKEL' S DIVERTICULUM 
In the majority of cases umbilical abnormalities 
due to Meckel 1 s diverticulum are first observed just 
as soon as the cord drops off. The local picture varies 
considerably in different cases. There may be an um-
bilical polyp attached to the umbilical depression by 
a short pedicle. There may be an umbilical polyp with 
a cystic cavity opening on the surface of the polyp. 
There may be just an umbilical fistula with or without 
a small projection. 
The polyps are generally bright red in color and 
range from a centimeter iu diameter to tu..~ors of consider-
able size. They are covered with mucosa and are attached 
to the umbilical depression by a definite pedicle. In 
cases in which a fistula exists, e.nd where it is wide 
enough to allow one to see its inner surface, it is also 
found to be lined with mucosa. (24} 
The mucosal surface of these polyps contain glands 
which resemble, more or less closely, those found at the 
pyloric end of the stomach. In some cases the glands 
appear more or less atrophic. Both Lieberkuhn's glands 
and pyloric glands have been noted in the mucosa, both on 
the polyps and the fistulous tracts~ 
The polyp or fistula, whichever is the case, secretP-s 
a fluid which may be watery, clear and stringy, or cloudy 
and tenacious, Cullen {24). 
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The amount varies greatly in different cases. Some 
authors report of two to three c.c. in twenty-four hours 
while others have collected this amount in fifteen minutes. 
The fluid is usually acid and the flow is increased in some 
cases either by local irritation or by the stimulus of eat-
ing. Most writers agree that this fluid is a type of gas-
tric juice. In many cases the signs of irritation and the 
maceration of the skin and tissues surrounding the umbili-
cus would immediately lead one to suspect the presence of 
gastric juice. This digestive action clearly differen-
tiates these from ordinary umbilical polyps. 
The treatment or these disorders again differs with 
the type of pathology present. Where a simple polyp exists, 
it is only necessary to tie the pedicle and cut off the 
growth. In cases where a fistula exists, the umbilicus 
should be encircled, the abdomen opened and the growth re-
moved. If the tract is connected to the bowel, the intes-
tinal stump should be removed in similar fashion to that of 
the removal of a simple diverticulum. In cases wherein 
much irritation and maceration of the surrounding skin 
exists, local alkaline applications should be employed un-
til the skin is healthy, after which the removal of the 
growth can be accomplished. (24) 
A story of one of these conditions with a stomach that 
has never been righ t aids materially in diagnosing a patho-
logical diverticulum in an adult in whom there are no out-
ward manifestations at the time of examination. 
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MECICEL' S DIVERTICULIDt IN HERNIAS 
It is interesting to note that the first record of 
a N;eckel's diverticulum made by Littre, early in the 
eighteenth century, was a oase in which the diverticulum 
was the sole content of an inguinal hernia sac. Since 
that time numerous cases have been reported of divertiouli 
in hernias of different types. Pabst of Germany, quoted 
by Littler ( 111), reviewed all of the cases reportE~d to 
1910 and found a total of 110 cases in the literature, some 
of which were not strangulated. Wellington, quoted by 
Weeks (102), found only twenty-seven cases out of a total 
of 326 in the literature in which the surgical condition 
was due to a diverticulum. Twelve of the twenty-seven 
were inguinal and two were femoral. 
Watson in 1924 collected 14? cases, the vast majority 
of which were in the inguinal region, ninety-six being 
inguinal and thirty-four being femoral. .Lanman (110) 
made a report of three congenital inguinal hernias con-
taining the diverticulwn, all of which were on the left 
side. These were all true hernias· of .Meckel's divertic-
ulum, while a false hernia, which is generally seen, is 
associated with a coil of intestine along with the divert-
iculum. 
Sweet, in 1929, reported on sixteen cases of the di-
vert iculum incarcerated in a 1''emoral hernia. Since that 
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time two more cases have been reported by Strohl and 
Mc Arthur (88). Fi~een of these eighteen cases were in 
women, and of the fifteen patients that were operated on 
the mortality was thirteen per cent. 
Brodnax (109) reported a case of a nineteen year old 
negro with a sciatic hernia containing a Meckel's divert-
iculum in 1924. 'l'his was only the second sciatic hernia 
that had been reported at this time. As far as this 
writer has been able to determine there has been no other 
cases of herniation of a diverticulum through the sciatic 
foramen reported. 
Finding a diverticulum in the contents of a hernia 
is of course a rarity. It is never diagnosed until the 
hernia is exposed. However, every surgeon should be 
aware of the possibility of its occurrence so that he 
may be able to cope with the condition satisfactorily. 
The procedure of choice is to relieve the obstruct-
ion, repair the hernia and make an abdominal approach to 
deal with the diverticulum, Strohl and Mc Arthur (88). 
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1. Meokel•s diverticulum results from failure of the 
vitelline duct to atrophy and occurs in approximately two 
per cent of the population. It is found from two to three 
times more frequently in males than in females. 
2. Heterotopic tissue, including gastric and duodenal 
mucosa and pancreatic tissue, is found in from fifteen to 
twenty-five per cent of the diverticuli. 
3. The pathological findings in Meckel 1 s diverticuli 
have been many and varied. They depend greatly upon the 
size of the diverticulum and upon the portion of the 
vitelline duct that failed to regress. 
4. Ulcer of the diverticulum is a fairly frequent find-
ing. This is usually found in a young adult who gives a 
history of passage of blood per rectum, recurrent abdom-
inal pain, and who shows a secondary anemia. 
5. Meckel•s diverticulum is quite frequently the cause 
of intussusoeption. This is usually found in older children 
and is characterized by recurrent attacks of partial ob-
struction before the culminating attack; the absence of 
blood in the stools; the frequent lack of a palpable tumor; 
and the lack of local tenderness. 
6. Intestinal obstruction other than intussusception 
often results from a divertioulum.. This may be brought 
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about in several different ways. It is rarely diagnosed 
before surgery. 
?. Inflammation resulting in a diverticulitis also 
occurs. The picture here is quite similar to that of 
appendicitis, with which it is most often confused. 
8. Nwnerous other conditions-have been found associated 
with Meckel's diverticulum such as neoplasms, tuberculosis, 
foreign bodies, and intestinal cysts. The diverticulum 
has also been found present in the various types of hernias. 
9. A pre-operative diagnosis of the diverticulum is im-
possible in most instances but should be thought of in 
those cases with vague abdominal symptoms and signs. 
Radiography has been of very little use to the present time. 
A search should always be made for the diverticulum if the 
lesion at operation is insufficient to account for the pre-
operative findings. 
10. Meckel's diverticulum should be removed routinely 
at laparotomy in all cases where this procedure does not 
add appreciably to the risk of the operation. 
11. Excision of the diverticulum with the same technique 
as usea with the appendix is the usual method of choice. 




1. Abrams, A.L. Relation of Intestinal Bleeding to Het-
erotopic tissue and Ulceration in Meckel's Divertic-
ulum. Oct. 1938. J. of Ped. vol. 13. pp. 513-14. 
2. Abt, I.A. and Strauss, A.A. Meckel's Diverticulum as 
a cause of Intestinal Hemorrhage. Sept. 1926. 
J.A.M.A. vol. 87. n. 13. pp. 991-96. 
3. Arden, F. Torsion of Meckel's Diverticulum. Oct. 1938. 
Med. J. of Aust. vol. 2. pp. 605-6. 
4. Asohner, P.W. and Karelitz, s. Peptic Ulcer of Mec-
kel•s Diverticulum and Ileum. 1940. Ann. of Surg. 
vol. 91. pp. 573-82. 
5. Bachman, R.W. and Noble, J.W. Strangulated Meckel's 
Diverticulum. Jan. 1940. Ann. of Surg. pp. 150-52. 
6. Barney, L.F. Meckel•s Diverticulum. Sept. 1927. In-
ternational Clinics. vol. 3. pp. 139-148. 
7. Bennett, R.A. A case of Intestinal Obstruction by 
Meckel•s Diverticulum. June 1919. Lancet. vol. 1. 
pp. 1117. 
8. Bettman, R.B. Clinic on Meckel•s Diverticulum. April 
1930. s. Clin. of N. Am. vol. 10. pp. 363-73. 
9. Black, W.T. Congenital Diverticula of the Intestine. 
1919. surg. of Gyn. and Obst. vol. 28. pp. 473-78. 
10. Boikan, w.s. Meconium Peritonitis - a hitherto un-
described form of intra-uterine perforation of a 
Meckel•s Diverticulum. 1932. Aroh. of Path. pp. 50-9. 
11. Brown, P.w. and Pemberton, J.J. Solitary Ulcer of 
the Ileus and Ulcer of the Meckel's Diverticulum. 
June 1936. Ann. of Int. Med. vol. 9. pp. 1684-1703. 
12. Brown, R. Carcinoma of Meckel's Diverticulum. Dec. 
1933. Surg. Clin. of N. Am. vol. 13. pp. 1783. 
13. Bunch, G. H. Chronic Invagination of Meckel's Di-
verticulum. July 1939. Am.. J. of Surg. vol. 45. 
pp. 142-44. 
1. 
14. card, W.T. Peptic Ulcer of Meckel's Diverticulum. 
Oct. 193?. Lancet. vol 2. pp. 963-64. 
15. Carlson, L.A. Duplication of Meckel's Diverticulum 
with other congenital Anomalies. Aug. 1935. Arch. of 
Path. vol. 20. pp. 245-46. 
16. Christie, A. Meckel's Diverticulum - a pathologic 
study of three cases. 1931. Am. J. Dis. of Child. 
pp. 544-53. 
17. Clark, D.F. Hemorrhagic Meckel's Diverticulum. Nov. 
1933. Am. J. of surg. vol. 22. pp. 308-11. 
18. elute, H.M. Partial Obstruction of the Ileum from 
invagination of Meckel's Diverticulum. Oct. 1934. 
surg. Olin. of N. Am. vol. 14. pp. 1119-25. 
19. Cobb, B.D. Meckel's Diverticulum with Peptic Ulcer. 
May 1936. Ann. of surg. vol. 103. pp. 74?-64. 
20. Cobb, D.B. Perforated Peptic Ulcer of Meckel's Di-
verticulum. 1931. Ann. of Surg. vol. 94. pp. 256-62. 
21. Coley, B.L. Tuberculosis of Meckel's Diverticulum. 
associated with a Tuberculous Appendix. Oct. 1925. 
Arch. of surg. vol. 11. pp. 519-28. 
22. Coley 2 w.B. and Fortune, s. Acute Intestinal Obstruct-
ion nue to Meckel•s Divertioulum. 1921. Ann. of Surg. 
vol. 73. pp. 568-77. 
23. Corriden, T.F. Three ~ypes of Meckel's Diverticulum. 
June 1938. New England J. of Med. vol. 218. pp. 1090-
92. 
24. Cullen, T.s. Diseases of the Umbilicus. 1916. 
25. curd, H.H. A Histological Study of Meckel's Divert-
iculum. Mar. 1936. Arch. of surg. vol. 32. pp. 506-
23. 
26. Edwards, H.c. Diverticulosis of the Small Intestine. 
Feb. 1936. Ann. of surg. vol. 103. pp. 230-54. 
27. Edwards, R.R. Meckel's Diverticulum as a cause of 
Intestinal Obstruction. Nov. 1939. J. of Iowa Med. 
Soc. vol. 29. pp. 559-61. 
2. 
30. Farr, C.E. and Penke, Madeline. Meckel's Diverticulum. 
Apr. 1935. Ann. of surg. vol. 100. pp. 1026-41. 
31. Fitz, R.H. Persistent Omphalo-mesenteric Remains, their 
.unportance in the causation of Intestinal Duplication, 
Cyst Formation and Obstruction. 1884. Am. J. of Med. 
so. 88. 30. 
32. Foggie," W.E. Diverticulitis with Metastatic ouppuration. 
June 1921. Lancet I. pp. 1357. 
33. Forty, F. Intestinal Atresia with Torsion of a Meckel's 
Diverticulum. Apr. 1939. Lancet l. pp. 986-87. 
34. Frasier, A.s. Volvulus of Meckel's Diverticulum. Apr. 
1916. J.A.M.A. pp. 1197. 
35. Gaynor, J .A. Strangulation of the Intestine caused by 
Meckel's Diverticulum. 1931. Brit. M.J. 1. pp. 351. 
36. Glover, R.M. case of Inflannnation in a Persistent Patent 
Meckel's Divertioulum Simulating Appendicitis. March 
1917. Lancet I. pp. 340. 
37. Goldstein, M. and Cragg, R.W. Elongated Meckel's 
Diverticulum in a Child. Jan. 1938. Am. s. Dis. Child. 
vol. 55. pp. 128-34. 
38. Goodman, B.A. Meckel 1 s Diverticulum. - Its Incidence 
and Significance in Routine Operations of the Abdomen. 
Jan. 1938. Arch. surg. vol. 36. pp. 144-62. 
39. Graham, R. Meckel's Diverticulum - Report of Cases 
causing Intestinal Obstruction. 1918. Canadian Medical 
Journal. vol. 8. pp. 966-71. 
40. Gray, H.K. Meckel's Diverticulum. - Its Association 
with Intussusception and Adeno Carcinoma of Ectopic 
Gastric Mucosa. May 1937. J.A.M.A. vol. 108. pp. 
1480-83. 
41. Green, J.A. Meckel•s Diverticulum. Nov. 1930. Internat. 
surg. Digest. Pract. of Surg. by D.D. Lewis. vol. 10. 
pp. 259-71. 
42. Greenblatt, R.B. Meckel 1 s Diverticulum. An Analysis of 
18 Cases with Report of 1 Tumor. Feb. 1936. Am. J. Surg. 
vol. 31. pp. 285-93. 
3. 
43. Greenwald, H.M. and steiner, M. Meckel's Diverticul-
um in Infancy and Childhood. 1931 • .Am. J. Dis. of 
Child. pp. 1176-97. 
44. ttabhegger, C.J. Intestinal Obstruction due to a Mec-
kels Diverticulum "Duodenal Death" with case report. 
1918. interstate Medical J. vol. 25. pp. 693-97. 
45. Hadley, M.N. Unusual Origin of a Meckel's Divertic-
ulum from the base of the Appendix. Feb. 1936. 
J.A.M.A. vol. 106. pp. 537-38. 
46. Halstead, A.E. Intestinal Obstruction from Meckel's 
Diverticulum. Apr. 1902. Ann. of Surg. vol. 35. 
pp. 471-94. 
47. Harbin, R.M. Meckel's Diverticulum with special ref-
erence to Umbilical Disorders of Infancy. Feb. 1917. 
8outh. Med. Jour. vol. 10. pp. 148. 
48. Harbin, R.M. Meckel•s Diverticulum. 1930. Surg. of 
Gyn. and Obst. vol. 51. pp. 863-68. 
49. ttare, E.R. Appendicitis, Diverticulitis and Ectopic 
Pregnancy with special reference to Differential Di-
agnosis. 1921. Minn. Med. vol. 4. pp. 714-18. 
50. Harkins, H.N. Intussusception due to invaginating 
Meckel's Diverticulum. Dec. 1933. Ann. of Surg. vol. 
98. pp. 1070-95. 
51. Hertzog, A.J. and Carlson, L.A. Carcinoid of Meckel's 
Diverticulum. oct. 1935. Arch. of Path. vol. 20. 
pp. 587-89. 
52. Higgins, R.A. and uundy, J.E. Hemorrhage from Mec-
kel's Diverticulum. Oct. 1937. J. of Ped. vol. 11. 
pp. 563-67. 
53. Hudson, H.W. and Koplik, L.H. Meckel•s Diverticulum 
in Children. A clinic and pathological study. 1931. 
New ~ng. J. of Med. pp. 827-40. 
54. Hudson, H.W. Meokel's Diverticulum in Children. Mar. 
1933. New Eng. J. of Med. vol. 208. pp. 525-35. 
55. Hunt, v.c. and Bonesteel, H.T.s. Meckel's Divertic-
ulum containing aberrant pancreas. Mar. 1934. Arch. 
of Surg. vol. 28. pp. 425-39. 
4. 
56. Jenkins, w.D. Meokel's Diverticulum causing acute 
intestinal obstruction. 1931. Brit. M. J. 1. pp.795. 
67. Johnston, L.B. and Renner, G. Peptic Ulcer of Meckel's 
Divertioulum. Aug. 1934. surg. of Gyn. and Obst. vol. 
59. pp. 198-209. 
58. Kelly, The Vermiform Appendix. 
59. Ley, L. Intussusception starting in an inverted Mec-
kel' s Diverticulum. Oot. 1937. Lancet. 2. pp. 804. 
60. Le Wald, L.T. Right ~ided Diverticulitis and "ivert-
ioulosis. Jan. 1925. Radiology. vol. 4. pp. 43-48. 
61. Liccione, W.T. Malignant Tumor of Meokel 1 s Divertio-
ulum. oot. 1936. Am. J. of Surg. vol. 34. pp. 101-3. 
62. Lindau, A. and Wulff, H. Peptic Genesis of Gastric 
and vuodenal Ulcer, especially those in Meckel's Di-
verticulum. 1931. Surg. of Gyn. and Obst. vol. 53. 
pp. 621-34. 
63. Lower, w.E. Intussusception in Adults due to t~ In-
vagination of Meckel's Diverticulum. oept. 1925. 
Ann. of Surg. vol. 82. pp. 436-40. 
64. MC Glannan, A. Meckel's Diverticulum. 1922. Surg. of 
uyn. and Obst. vol. 35. pp. 142-46. 
65. MO Murrioh, J.P. and Tisdal!, F.F. A remarkable Il-
eal Diverticulum. Anat. Hee. 1928. vol. 39-40. 
pp. 325-32. 
66 • .lV.lS.SSachusetts General Hospital case Records, .Meckel's 
Diverticulum. Apr. 1938. Lancet vol. 1. pp. 945. 
67. Mathews, ~·.s. Meckel's Diverticulum - a report of 
12 cases. Mar. 1925. Arch. of ourg. vol. 10. pp. 
720-29. 
68. M.att, J.G. and ~impone, P.J. Peptic Ulcer of Meckel's 
Diverticulum. Mar. 1940. Am. J. of ourg. vol. 47. 
pp. 612-23. 
69. Meckel, J.F. Handbuch der ~athologischen Anatomie. 
1812-18. 1: pp. 555-97. Leipzig. 
5. 
9?. Turner, G.G. Diverticulitis. Jan. 1920. Lancet vol. I. 
pp. 151-52. 
98. Vaughn, R.T. and Levin M. Acute Illeal Intussusception, 
Acute Appendicitis and Intestinal Obstruction due to 
a Meckel•s Diverticulum in Children. 1919. Internation-
al Clinic. vol. 4. pp. 23?-48. 
99. Vaughn, R.T. and Singer, H.A. Peptic Ulcer of a 
Meckel's Diverticulwu. 1932. Ann. of Surg. vol. 96. 
pp. 230-39. 
100. Walters, G.A.B. and Wilkins, E.G. Surgical Emergencies 
due to Meckel's Diverticulum. Dec. 1932. Lancet. pp. 
1430-32. 
101. Webb, R.C. Meckel's Diverticulum - Perforation by a 
Fishbone. July 1933. Ann. of Surg. vol. 98. pp. 159-60. 
102. Weeks. A. and Pflueger, O.G. Strangulated Inguinal 
Hernia Containing a Meckel's Divertioulum. Dec. 1933. 
Surg. Clin. of N • .Am. vol. 13:2. pp. 1525-28. 
103. Weir, J.M. carcinoma of Meckel•s Divert.ioulum. Dec. 
1937. Arch. of Path. vol. 24. pp. 791-93. 
104. Wolfson, W.L. and Clurman, M.J. Inflammation of Meckel's 
Diverticulum. 1930. Ann. of surg. vol. 92. pp. 388. 
105. Wolfson, W.L. and Kaufman, B. Acute Inflrumna.tion of 
Meckel•s Diverticulum. 1929. Ann. of Surg. vol. 89. 
pp. 535-40. 
106. Woma.ch, N.A. Surgical Aspects of Lesions of Meckel•s 
Diverticulum. Aug. 1938. vol. 108. Ann. of Surg. pp. 221. 
107. Wright, G. Perforation of a Peptic Ulcer in Meckel's 
Diverticulum. July 1939. Brit. J. of Surg. vol. 27. 
pp. 186-88. 
108. Yates, H.B. A Remarkable Meckel's Diverticulum. 1930. 
Brit. J. of surg. vol. 17. pp. 456-52. 
s. 
SUPPLF.NENT TO BIBLIOGRAPHY 
109. Brodnax, L. Meckel 1 s Diverticulum in Sciatic 
Hernia. 1924. J.A.M.A. vol. 82. pp. 440. 
110. Lanman, T. Meckel 1 s Divertioulum in Femoral Hernia. 
1924. Boston N. and Sc. J. vol. 190. pp. 926. 
111. Littler, R.M. Meckel's Diverticulum in a Strang-
ulated Femoral Hernia. 1924. Brit. M. J. pp. 517. 
